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**Why carry out this study?**Hedgehog inhibitors (HHI) are promising alternative treatments for patients with advanced basal cell carcinomas. Sonidegib (Odomzo^®^), an oral smoothened (SMO) antagonist, is indicated for the treatment of adult patients with locally advanced basal cell carcinoma.Several studies and randomized controlled trials have been conducted to evaluate the efficacy, safety, and tolerability of this new molecule.**What was learned from the study?**Preclinical studies have shown the high tissue penetration, the good oral bioavailability, and the high volume of distribution of this molecule.A 42-month analysis of the randomized BOLT study confirmed the long-term efficacy and safety of sonidegib; the objective response rate (ORR) observed for patients with locally advanced basal cell carcinoma (laBCC) was 56.1% (95% CI 43.3--68.3%) and 46.1% (95% CI 37.2--55.1) for the 200 mg and 800 mg groups, respectively.To ensure maximum benefit from therapy, further studies of real-world experiences to better understand the correct management of the drug, alternative dosing regimens, and differences with other HHI are needed.

Introduction {#Sec2}
============

Basal cell carcinoma (BCC) is the most common form of skin cancer with increasing worldwide incidence, accounting for 80% of nonmelanoma skin cancer cases. More than 2.8 million new cases of BCC are diagnosed each year in the USA and contribute to over 3000 deaths \[[@CR1], [@CR2]\]. Although it has low risk of metastasis, it is a slow-growing tumor that causes morbidity, via its usual proximity to critical facial structures, and lowers patients' quality of life. It also has a tendency to relapse, occur in multiple locations, and invade and destroy local tissues \[[@CR3]−[@CR4]\]. BCCs are classified according to prognostic factors, including tumor size, location, histologic characteristics, margins, and rate of recurrence. The majority of them can be treated with surgical excision, resulting in 5-year cure rates of up to 90%. Alternative treatment options include electrodesiccation, cryotherapy, curettage, photodynamic therapy, and the use of topical imiquimod or 5-fluorouracil treatment \[[@CR6], [@CR7]\]. Rarely, these tumors can progress invading the surrounding structures locally or metastasizing, resulting in advanced BCCs \[[@CR8]\]. This group include locally advanced BCC (laBCC) and metastatic BCC (mBCC). Surgery and radiotherapy are often not viable options for advanced BCCs, supporting the need for alternatives. Inhibition of the hedgehog (Hh) signaling pathway is among the few treatment options available for patients with advanced BCCs \[[@CR9], [@CR10]\]. The Hh signaling pathway is a key regulator of cell growth and differentiation during embryonic development, but it is mostly silenced in adults, with only limited activity in some processes, including hair growth and maintenance of taste. Mutations in the human homologs of Drosophila patched (*PTCH1*), smoothened (*SMO*), and suppressor of fused (*SUFU*), resulting in aberrant hedgehog signaling pathway, have been detected in patients with Gorlin syndrome (also known as nevoid BCC syndrome) as well as in over 95% of patients with sporadic BCCs \[[@CR11]\]. Thus, recent studies have focused on developing therapeutic strategies that deactivate the Hh signaling pathway by inhibiting SMO receptor. The discovery of receptor-targeted molecules in the Hh pathway have led to the approval of two hedgehog pathway inhibitors (HPIs): vismodegib and sonidegib \[[@CR12]−[@CR13]\]. Vismodegib was EMA-approved for the treatment of laBCC and symptomatic metastatic BCC based on outcome from the ERIVANCE study. Sonidegib, which is newer to the market, was EMA-approved for the treatment of laBCC based on the results of the BOLT study. Although, these two molecules act on the same pathway, there are currently no evidence-based recommendations to help clinicians choose between them. The aim of this article is to provide a complete overview of the pharmacokinetics, efficacy, and safety of sonidegib in patients with laBCCs. This article is based on previously conducted studies and does not contain any studies with human participants or animals performed by any of the authors.

The Hedgehog Pathway in Basal Cell Carcinoma {#Sec3}
============================================

The Hh signaling pathway plays a pivotal role in many processes such as organogenesis, patterning, proliferation, survival, and differentiation. It is usually silenced in most adult tissues. The Hh pathway can be stimulated by three Hh ligands \[Sonic Hh (Shh), Indian (Ihh), or Desert (Dhh)\]; however, Shh is the most widely expressed and also the most potent of these ligands \[[@CR11]\]. When these ligands bind to patched (PTCH), a protein that acts as a repressor of the pathway, the inhibition of smoothened (SMO) by PTCH is relieved, thus resulting in activation of SMO signaling. The activation of SMO also decreases the interaction between suppressor of fused homolog (SUFU) and glioma-associated oncogene (GLI) proteins, which allows GLI proteins to enter the nucleus and bind transcriptional targets to regulate cellular gene expression. Aberrant activation of the Hh pathway have been implicated in the pathogenesis of different cancers, included basal cell carcinoma. Thereby, new molecules targeting SMO, thus interrupting the Hh signaling pathway, have been developed to treat the majority of advanced BCCs \[[@CR16], [@CR17]\].

Sonidegib: a Novel Inhibitor of the Hh Pathway {#Sec4}
==============================================

Sonidegib under the trade name Odomzo was approved in July 2015 by the Food and Drugs Administration (FDA) and is available in 200 mg capsules for patients aged ≥ 18 years with laBCC who present recurrence following surgery or radiation therapy or those who are not candidates for surgery or radiotherapy \[[@CR14]\]. The European Commission also approved sonidegib in August 2015 for the same indications \[[@CR15]\] (Table [1](#Tab1){ref-type="table"}). Sonidegib is contraindicated in women who are either pregnant or breast-feeding as it may cause death or severe birth defects in developing fetus, as hedgehog signaling plays a pivotal role in early embryogenesis \[[@CR14]\].Table 1Characteristics of sonidegib \[[@CR14], [@CR15]\]NameSonidegib (Odomzo)Class; mechanism of actionAntineoplastic; smoothened protein inhibitorDate of approvalFDA: July 2015EMA: August 2015TreatmentInoperable laBCC in patients aged ≥ 18 yearsDosage200 mg/day oral capsulePharmacokineticsEstimated 6% oral bioavailability; highly bound to human plasma proteins; high volume of distributionPharmacodynamicsGLI levels↓GLI controlled transcription↓Cellular proliferation↓Adverse eventsMuscle spasms, alopecia, dysgeusia, fatigue, nausea, musculoskeletal pain, diarrhea, decreased weight, decreased appetite, myalgiaMost important trial for approvalBOLT phase II trial

Pharmacodynamics and Pharmacokinetics {#Sec5}
-------------------------------------

Sonidegib (LDE-225) is an orally available small molecular inhibitor of the hedgehog pathway. It acts by binding to and inhibiting the activity of the SMO transmembrane protein, resulting in complete suppression of GLI and tumor regression \[[@CR18]\]. In vitro studies and in animal models have demonstrated the inhibition of Hh signaling and the antitumor activity of sonidegib; the oral administration of sonidegib in mouse models resulted in complete suppression of glioma-associated oncogene homolog 1 (GLI1) and tumor regression, suggesting targeted inhibition of hedgehog signaling \[[@CR19], [@CR20]\]. Several preclinical studies have shown the high tissue penetration, including blood and brain barrier, and good oral bioavailability of this molecule \[[@CR21]\]. In 2014, a first-in-human dose-escalation phase I study with 103 adult patients with advanced solid tumors treated with sonidegib showed that there was dose- and exposure-dependent inhibition of GLI1 mRNA expression in tumor and normal skin biopsies. The maximum tolerated dose was determined to be 800 mg daily and 250 mg twice daily after testing doses ranging from 100 to 3000 mg daily and from 250 to 750 mg twice daily. No advantages were seen with twice-daily dosing \[[@CR22]\]. These parameters were also confirmed in the phase II BOLT trial, in which, for patients treated with sonidegib 200 mg for laBCC who had valid biomarker samples (*n* = 55 at week 9 and *n* = 48 at week 17), the median percentage from baseline in GLI1 expression levels was −91.07% at week 9 and −93.75% at week 17 (both *p* \< 0.0001 versus baseline) \[[@CR23]\]. Moreover, the greatest reductions from baseline were observed in patients who had disease control, in line with the Hh pathway inhibition. Sonidegib has an absorption rate of \< 10% upon oral administration, even though, with a high-fat meal, the absorption increases 7.4--7.8-fold. It is characterized by a high volume of distribution (\> 9000 L), indicating high distribution in the tissues \[[@CR21]\]. Consequently, the concentration of sonidegib is six times higher in skin than in plasma. Sonidegib has a relatively long half life of 28 days due to its protein-binding capacity (\> 97%) with a median time to peak concentration (Tmax) of 2--4 h. The steady state is reached approximately after 4 months from the initial dosing. For these reasons, sonidegib is administered at the dosage of 200 mg daily via oral administration on empty stomach \[[@CR22], [@CR24], [@CR25]\].

Metabolism and Drug Interaction {#Sec6}
-------------------------------

Sonidegib is metabolized in the liver, via oxidation and amide hydrolysis by the cytochrome P450 (CYP) enzyme CYP3A4, so that the main circulating compound is unchanged sonidegib (36%) and the circulating metabolites (45%). Sonidegib and its metabolites are excreted via the feces (93%) with 2% recovered in the urine. Finally, based on pharmacokinetics studies, no dose adjustment is needed for mild and moderate renal impairment, mild hepatic impairment, gender, age, weight, or ethnicity when using sonidegib \[[@CR14], [@CR15]\]. Indeed, coadministration of sonidegib with strong or moderate inhibitors of CYP3A4, causing an increase in plasma exposure, should be avoided. If required, the moderate CYP3A inhibitor should be administered for \< 14 days and patients monitored closely for adverse events, in particular musculoskeletal events, whereas coadministration of sonidegib with strong and moderate CYP3A inducers may decrease the plasma exposure to sonidegib; if necessary, dosage increase to 400−800 mg sonidegib once daily should be considered \[[@CR15], [@CR26], [@CR27]\].

Clinical Efficacy {#Sec7}
=================

Basal Cell Carcinoma Outcome Treated with LDE225 Treatment (BOLT) Studies {#Sec8}
-------------------------------------------------------------------------

In 2014, a phase I open label multicenter dose-escalation study was conducted to evaluate the efficacy and tolerability of the novel smoothened inhibitor sonidegib (LDE225). The study was also accompanied by translational research that demonstrated a dose-dependent reduction in GLI1 mRNA expression, explaining the antitumor activity. In the study, 103 patients with advanced solid tumors, including medulloblastoma and BCC, were enrolled. The maximum tolerated dosage (MTD) was 800 mg once daily or 250 mg twice daily. Overall, 16 patients with BCC and 9 patients with medulloblastoma were included in the study population. Sonidegib was well tolerated, with common grade 1--2 adverse events (AEs), including muscle spasms, increase in the serum creatine phosphokinase (CPK) levels, dysgeusia, gastrointestinal symptoms, and alopecia, occurring in \> 10% of patients. Grade 3--4 AEs occurred in \< 5% of patients and included weight loss, hyperbilirubinemia, and asthenia. The main dose-limiting toxicity (DLT) of reversible grade 3--4 serum CPK elevation, observed 3 and 6 weeks from the baseline, was at a dosage higher than the MTD in 18% of patients. Moreover, 6/16 (37.5%) patients with BCC and 3/9 (33%) patients with medulloblastoma achieved objective tumor responses \[[@CR22]\]. Based on the clinical and histological regression of BCCs, a phase II multicenter randomized study \[basal cell carcinoma outcome treated with LDE225 treatment (BOLT)\] was conducted. Eligible patients had a World Health Organization (WHO) performance status grade of 0--2 and histologically confirmed laBCC not amenable to curative surgery or radiation or mBCC. Patients were randomized to receive once-daily oral sonidegib 200 mg (*n* = 79) or 800 mg (*n* = 151) on a continuous dosing schedule, with treatment continued until progressive disease, intolerable toxicity, withdrawal of consent, or death. Dose interruptions for ≤ 21 days or dose reductions were allowed for treatment-related toxicity. The primary endpoint of the study was the objective response rate (ORR), assessed in the primary analysis with data collected up to 6 months after randomization of the last patient. Patients with laBCCs were assessed using a very restrictive tool called modified response evaluation criteria in solid tumors (mRECIST). The median follow-up was 13.9 months. In the primary efficacy analysis, 20/55 (36%, 95% CI 24--50) patients receiving 200 mg sonidegib and 39/116 (34%, 95% CI 25--43) receiving 800 mg sonidegib achieved an objective response. Treatment discontinuation was observed in 22% and 54% of patients in the 200 mg and 800 mg groups, respectively. Grade 3--4 raised creatine kinase and lipase concentration were the AEs most frequently observed \[[@CR23]\] (Table [2](#Tab2){ref-type="table"}). Updated safety and efficacy data from 12-month analysis confirmed sonidegib durable response; disease control rates (percentage of complete responses, partial responses, and stable disease), from the first analysis to 12-month follow-up, improved from 90.9% to 92.4% with sonidegib 200 mg and from 81.3% to 85.9% with sonidegib 800 mg. Furthermore, the safety profile remained similar to the previous study, and almost every patient experienced one or more adverse events \[[@CR28]\]. At the 18-month cut-off date, 56% (95% CI 43--68) of patients receiving sonidegib 200 mg once daily achieved ORR according to mRECIST criteria with a median time for tumor response of 4 months \[[@CR29]\]. In the 30-month analysis, the ORRs for the approved dosage of 200 mg sonidegib were 71.2% in laBCC patients and 23% in mBCC patients. Tumor responses were durable, with a median duration of response of 15.7 months in laBCC patients and 18.1 months in mBCC patients. Five patients with laBCC and three with mBCC in the 200-mg arm died. Sonidegib 200 mg continued to have a better safety profile than 800 mg, with lower rates of grade 3/4 adverse events (43.0% versus 64.0%) and adverse events leading to discontinuation (30.4% versus 40.0%) \[[@CR30]\]. In 2019, Dummer et al. confirmed the long-term efficacy and safety of sonidegib with a 42-month analysis of the randomized BOLT study \[[@CR31]\] (Table [3](#Tab3){ref-type="table"}). At the time of study completion, 11 (4.8%) patients remained on study treatment: 6 (7.6%) and 5 (3.3%) in the 200 mg and 800 mg groups, respectively. ORR observed for patients with laBCC was 56.1% (95% CI 43.3--68.3%) and 46.1% (95% CI 37.2--55.1) for the 200 mg and 800 mg groups, respectively; instead, in mBCC patients, lower values were observed (7.7% and 17.4% for the 200 mg and 800 mg groups, respectively). The proportion of patients who discontinued study treatment because of AEs or patients' decision was higher in the 800 mg group compared with the 200 mg group, whereas discontinuations due to disease progression were more frequent in the 200 mg group.Table 2Response rates reported in primary analysis (BOLT study) \[[@CR23]\]200 mg sonidegib laBCC: 42800 mg sonidegib laBCC: 93200 mg sonidegib mBCC: 13800 mg sonidegib mBCC: 23ORR% (95% CI)43% (28--59)38% (28--48)15% (2--45)17% (5--39)CR%5%000Duration of response (median, months)Not reachedNot reachedNot reached8.3 (not estimable)Progression-free survival (median, months)Not reachedNot reached13.17.6Time to tumor response (median, months)3.93.74.61Table 3Response rates reported in the 42-month follow-up BOLT study \[[@CR31]\]200 mg sonidegib laBCC: 42800 mg sonidegib laBCC: 128200 mg sonidegib mBCC: 13800 mg sonidegib mBCC: 23ORR% (95% CI)56.1 (43.3--68.3)46.1 (37.2--55.1)7.7 (0.2--36.0)17.4 (5.0--38.8)CR%4.51.600Duration of response (median, months)26.123.324Not estimableProgression-free survival (median, months)22.124.913.3Not estimableTime to tumor response (median, months)43.89.21

Other Studies Evaluating Sonidegib Efficacy {#Sec9}
-------------------------------------------

The safety of sonidegib was also confirmed by a phase I multicenter single-dose study evaluating the pharmacokinetics of 800 mg oral dose sonidegib in subjects with hepatic impairment. Overall, sonidegib exposures were similar or decreased, and it was generally well tolerated, not requiring any dose adjustment even in patients with severe hepatic impairment \[[@CR32]\]. Based on the pharmacokinetics of sonidegib, another phase I study investigated the effect of a proton pump inhibitor (esomeprazole) on the oral absorption of Hh inhibitor \[[@CR33]\]. Results suggested only a modest reduction of sonidegib absorption and no drug--drug interaction was observed. There have been indications that the upregulation of the phosphoinositol-3-kinase (PI3K) pathway can be a potential mechanism of resistance to sonidegib, inducing the activation of transcription of GLI genes \[[@CR34], [@CR35]\]. Preclinical work in patients with medulloblastoma revealed that the concurrent use of smoothened and PI3K inhibition delays sonidegib resistance. Thereby, a clinical trial investigating combined hedgehog and PI3K inhibition in BCC patients was explored, using sonidegib (200 mg/day) and buparlisib (80 mg daily), a pan-PI3K inhibitor, for 28-day cycles. Seven patients were evaluated for ORR, and ten patients were evaluated for AEs; although one patient presented an ORR 14.3%, the majority of them experienced stable disease or partial response with high number of adverse events. With the two drugs combination, all AEs were anticipated and resolved only with dose reduction or discontinuation from the two drugs study \[[@CR36]\]. The efficacy of sonidegib was also studied in patients with laBCCs resistant to vismodegib treatment; the authors found that patients that were previously resistant to treatment with vismodegib similarly present resistance to treatment with sonidegib due to a subset of acquired mutations in the drug target SMO \[[@CR37]\]. In a recent randomized trial, Lear et al. evaluated the efficacy of sonidegib in patients with nevoid basal cell carcinoma syndrome (Gorlin syndrome). Seven patients treated with 400 mg/day sonidegib for 12 weeks completed the study; at week 16, complete clinical clearance was observed in three of seven (43%) patients receiving sonidegib, while the remaining four patients experienced at least moderate clinical clearance. Overall, all patients receiving sonidegib 400 mg experienced complete or partial clearance of BCC, and no patient receiving sonidegib had worsening of the target BCC \[[@CR38]\].

Use of Sonidegib in Gorlin Syndrome {#Sec10}
-----------------------------------

The efficacy of sonidegib in Gorlin syndrome had been previously demonstrated in the BOLT trial \[[@CR30]\], in which eight patients in the 800 mg arm (*n*: 13) experienced complete remission of the BCCs; the adverse events rate (88%) was similar to that observed in patients with sporadic BCCs. Interestingly, the use of sonidegib formulated as a cream for topical application was also investigated in eight patients with Gorlin syndrome (BCCs: 27) \[[@CR39]\]. Of 13 BCCs in these individuals treated with 0.75% LDE225 topical cream, three BCCs had a complete response, nine BCCs had a partial response, while only one BCC failed to demonstrate any clinical response. However, trials with larger sample size did not reproduce the same efficacy with topical sonidegib, maybe due to the limited drug penetration of the cutaneous barrier \[[@CR40]\]. In patients with BCC, characteristic features of BCC on high-resolution skin imaging techniques decreased or disappeared completely during treatment with sonidegib. Imaging revealed a loss of the peripheral rim surrounding the tumor nodules, loss of peripheral palisading of tumor cells, and an increase in fibrotic tissue \[[@CR41]\]. In literature, there are no head-to-head randomized controlled trials comparing sonidegib with vismodegib, the other hedgehog inhibitor firstly approved for the treatment of locally advanced and metastatic basal cell carcinoma. To date, only joint expert opinions summarizing clinical and pharmacological profiles of the two drugs, based on published data and data from clinical experience, have been published \[[@CR42]−[@CR43]\].

Safety, Tolerability, and Adverse Events {#Sec11}
========================================

Side effects from SMO inhibitors are very common and can be significant. Adverse events frequently represent a limiting factor in continuous treatment, and dose adjustments or different schemes to avoid discontinuation and increase patients compliance are often required \[[@CR45], [@CR46]\]. In the initial BOLT study, \> 10% of patients experienced treatment-related mild (grade 1--2) adverse events, including muscle spasms (49%), alopecia (43%), dysgeusia (38%), nausea (33%), raised blood creatine kinase (CK) levels (29%), fatigue (29%), decreased weight (27%), diarrhea (24%), decreased appetite (19%), myalgia (19%), headache (15%), and arthralgia (13%). Grade 3--4 adverse events occurred in 30% of patients receiving sonidegib 200 mg once daily, with the most frequently (≥ 2%) reported events being elevated CK (4% grade 3; 3% grade 4), increased lipase (5%; all grade 3), hypertension, asthenia, and muscle spasms (all 3%; all grade 3). Secondary malignancies (three squamous cell carcinoma, one malignant melanoma, and one prostate cancer) were also reported in 6% of patients. No deaths due to toxicity were reported \[[@CR22]\]. Dose reduction occurred in 17 (17%) patients, mostly receiving 800 mg sonidegib dose, and 20 (19%) patients discontinued treatment for adverse events, in particular 14 of 20 were associated with elevated creatine kinase (CK) levels and myalgia. No renal dysfunction was reported, and no significant changes in creatine kinase-myocardial B isoenzyme, suggestive of cardiac muscle injury, were noted \[[@CR22]\]. At 12-month follow-up \[[@CR28]\], fewer adverse events occurred in patients treated with 200 mg sonidegib; 6% and 13% in the 200 mg and 800 mg groups, respectively, experienced severe adverse events such as raised creatine kinase and lipase concentration. The most frequently reported AEs at a longer follow-up remained unchanged, and grade 3--4 AEs occurred less frequently with sonidegib 200 mg (43.0%) than with 800 mg (64.0%); increased CK was always the most frequent adverse event. In 30% of cases, laboratory exams in patients treated with sonidegib showed increased serum creatinine (92%), hypercholesterolemia (71%), increased serum CK (57%), hyperglycemia (47%), increased lipase (39%), and decreased magnesium (32%). Commonly reported grade 3--4 laboratory abnormalities were increased lipase (11%), increased serum CK (6%), hyperglycemia (4%), hyperkalemia (4%), increased alanine transaminase (ALT) (3%), and increased aspartate aminotransferase (AST) (3%), reported in \< 2% of patients \[[@CR30]\].

Management of Adverse Events {#Sec12}
----------------------------

Usually, the majority of adverse events appear after a few weeks from the beginning of treatment with HPIs, so patients must be informed and educated to better manage these adverse events and avoid treatment discontinuation. A complete medical examination (blood test, presence of comorbidities, and other skin complaints) should be carried out before starting treatment. Regarding sonidegib, serum CK levels and renal function should be tested before starting treatment and monitored periodically during treatment. Moreover, the management of the typical adverse effects of HPIs, such as muscle spasms, dysgeusia, and alopecia, is of great importance to prolong treatment duration and avoid treatment discontinuation. Lacouture et al. \[[@CR47]\] constructed an algorithm to manage the most frequent adverse events. Muscle spasms is one of the first adverse events appearing; they are more severe at night and usually located on the lower legs. Patients should maintain adequate hydration and gentle physical activity while taking sonidegib. The risk and severity of muscle spasms could be reduced with the use of magnesium supplementation, muscle relaxants, analgesics, or narcotics. Pharmacological treatments may include calcium channel blockers, such as amlodipine, diltiazem, and verapamil, and nerve stabilizers, such as gabapentin or pregabalin. When AEs become intolerable, treatment should be interrupted. Ageusia and dysgeusia are also among the adverse events presenting more frequently. They alter patients' quality of life, causing anorexia and depression. Identification of more pleasant food for the patient as well as a dietitian referral can reduce these problems. Alopecia with diffuse loss of hair density could also be observed; it affects the scalp, but also the eyebrows, eyelashes, and beard. The use of minoxidil 2--5% can be helpful \[[@CR48]\].

Perspectives and Conclusions {#Sec13}
============================

This evaluation of the clinical efficacy and safety profile of sonidegib demonstrated it to be very promising in patients with advanced BCCs, like its competitor vismodegib, although the first resulted to be more effective in patients with laBCCs rather than mBCCs. A large proportion of patients reported grade 1--2 adverse events and/or abnormalities in blood exams; fewer severe adverse events were also described. The correct management of side effects could improve patients' health-related quality of life, thus reducing treatment discontinuation. Experiencing regimen adjustment with potential treatment holiday as well as novel approaches for side profile management might provide options for improving the tolerability of this therapy \[[@CR49]−[@CR50]\]. Moreover, positive results from trials conducted in patients with Gorlin syndrome showed the possibility of using this HPI not only for treatment of one laBCC but also for cancer chemoprevention. Vismodegib is the first approved HPI used in the treatment of advanced BCCs \[[@CR12]\]. Although the two agents act on the same pathway and have similar indications, there are currently no randomized controlled trials comparing sonidegib with vismodegib, and no evidence-based recommendations to choose between them have been established. To ensure maximum benefit from therapy, better knowledge of the drug to give patients correct instructions and a strict follow-up are required. As sonidegib is a novel drug, there are no studies in literature reporting case series or single-center experiences that could be useful to confirm the efficacy demonstrated in all the trials described above. Further studies of real-world experiences are needed to better understand the correct management of the drug, alternative dosing regimens, and differences with the other HHI.
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